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Effect of RTA on the interfacial Properties of Top Electrodes on (BaosSros)TiOs
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Abstract - In this paper. we described the
effect of rapid thermal annealing on the
electrical properties of inerfacial layer between
various top electrodes and (Bao.sSros)TiOs thin
films. BST thin films were fabricated on
Pt/TiN/SiO2/Si substrate by RF magnetron
sputtering technique. Al., Ag. and Cu films for
the formation of top electrode were deposited

on BST thin films by thermal evaporator. Top -

electrodes/BST/Pt  capacitor annealed with
rapid thermal annealing at various
temperature. In (BaosSros)TiOs thin films with
Cu top electrode annealed at 500C, the
dielectric constant was measured to the value
of 366 at 1.2 (kHz) and the leakage current
was obtained to the value of 5.85X107 [A/cm?)
at the forward bias of 2 (V).
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Table 1. Deposition conditions of BST thin
films

(Bao.5Sro.5)TiO3

Pt/TiN/Si02/Si(100)
{ 1.5%10° Torr

3.0x107 Torr

Target

Substrate

Base pressure
Working pressure

RF power 180 W
Substrate temperture 640T
Ar : O 8:2
Pre-sputtering time 30 min
Deposition time 2 hr
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Fig.1. XRD pattern of BST thln films with
post-annealing at various temperature
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Fig. 2. Cross-sectional SEM micrograph of BST
thin films for various top electrodes with post—
annealing at 500TC
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Fig 3. Capacitance ratios of the BST films
for Cu top electrode with post-annealing at
various temperature as a function of the
applied ac frequency
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Fig. 4. Leakage current densites of the BST
films(500C post-annealing) for various top
electrodes
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Fig 5. Leakage current densities of the BST
films for Cu top electrode with post-annealing
at various temperature

18 5% 4¥H3 L Cus S BST ety 39
A2 2EWzte e FHAFEANS BAt. FIHY
EEE F7HNAC et FHAEFEYl giHa x5

o 500T FEAAF BS

doo] FdAsA e AWM AL 5(VIZRE
500C2 g AlHe A S 8(Violdez &}
sgtt. et nAG vk FEHY et B
£4E KEJE AXNLE 9P ATEYo] AdHn
AAZAAT w7y Fe] 4L 2y ARxAIE
CuZ @ BSTHZe FHAFIYEE 2(VIAA 8.61x%
107(A/cm)(as-depo.). 7.53%107(A/cm)(200TC),
7.54%107(A/em)(300C),  7.37X107(A/cm) (40
0T). 5.85X107(A/cm)(500C) & JebAT)

3. &

¥3Y (BaosSros)TiOs A& AZ3sted RF w1
YEE 27€Zdgez  Pt/TIN/SiO2/Si  71%9 ¢}
BST %9g F&stn, dFA7I2 4R¥A3E S48
o FAMT AU ArA 5EF & FESA

(1) F3571 F4ge et A L3Fo] Aase 4
A% BFoy Zdxz 2x¥ld otE A8 L9
Hile i

(2) FARREAL ARAFd &3F JALE 718
A AxAZYAT 2EFY AxgEAx P4E U

T

z
)
L
2
02’-'
e
2
J

tlo
Q
[«

]

z339¢ 9 Y F& FUAFSNL BRY 5 9
ATk, ARAZTE CuZ 23 BSTHY FHAFE
FIEAYL2E7 500CE o M £ &4

(3) A2AZL CuZ ¥ BST e $Hge 1.2
(kHz)oIM < 3669 e Vehlizn, FHAFE 2
(V)M 5.85%X107 (A/cm)e] A{FL=E Jehic),

=2 Ed)

(1) Y. Ohji et al., "Taz0s Capacitors dielectric
Material for Giga-bit DRAMs”, IEDM Technical
Digest, pp. 111, 1995.

{2) A. Yuuki et al., "Novel Stacked Capacitor
Technology . . for 1 Gbit DRAMs with
CVD-(Ba,Sr)TiO3 Thin Films on a Thick Storage
Node of Ru”, IEDM Technical Digest, pp. 115,
1995.

(3) Shintaro Yamamichi et al.. “Impact of time
dependent dielectric breakdown and stress
induced leakage current on .the reliability of
(Ba,Sr)TiOs thin films capacitors for Gbit-scale
DRAMs”, pp. 261-264, 1997.

(4) H. N. Al-Shareef and A. I. Kigon, "Electrode
Materials for Ferroelectric Thin Film Capacitors
and Their effect on the Electrical Properties”.
Gordon and Breach(New York), pp. 193-230,
1996.

(5) Soon Oh Park et al., "Fabrication and Electrical
Characterization of Pt/(Ba,Sr)TiOs/Pt Capacitors
for Ultralarge-Scale Integrated Dynamic Random
Access Memory Applications”, Jpn. J. Appl.
Phys.,Vol. 35, pp.1548-1552, 1996.

{6) Jae-Hyun Joo et al., "Effects of Post-Annealing
on the Conduction Properties of Pt/(Ba,Sr)TiOs
/Pt Capacitors for Dynamic Random Access
Memory Applications”, Jpn. J. Appl. Phys., Vol.
36, pp. 4382-4385, 1997.

{7) K. Abe and S. Komatsu, “Epitaxial Growth and
Dielectric Properties of (Bao.24Sre.76)TiOs Thin
Film”, Jpn. J. Appl. Phys. Vol. 33, pp.
5297-5300, 1994.

(8) W. Y. Hsu, et al., "Direct Current Conduction
Properties of Sputtered Pt/(Bao.7Sr0.3)TiOs/Pt
Thin Films Capacitors”, Appl. Phys. Lett., 66,
pp. 2975-2977, 1995.

- 742 -



